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Abstract	
	
The Bukit Kucing Forest (BKF) is a protected areas preserved in the middle of Tanjungpinang 
City, Indonesia. As an open protected area, the BKF is being managed for public recreation 
instead of wildlife protection and forest conservation. The visitor-employed photography (VEP) 
method was implemented in this research by involving 61 university students who study in 
universities in Tanjungpinang city. The participants were asked to walk following 
predetermined tracks and capture landscape objects or sceneries that impressed them during 
walking. Each participants used their own camera or smartphone with camera and each of them 
were attached a GPS logger to record their path and the time it took. All photos captured by 
participants were copied to researchers desktop in order to be object of the research. Each 
photos obtained from respondents were matched between captured time and walking time to 
obtained geo-tagged photos. There were 1,259 geo-tagged photographs obtained from 
respondents. By using density analysis in ArcGIS, it identified the concentration of photos 
captured places. The finding shows there are 7 clusters of landscape character captured by 
participants where each clusters has different trend locations of photos points’ density. It shows 
a valuable input for planning and management of BKF related with attractive landscape views 
and elements with its trend locations. However, the most preferred landscape is still a question 
in this research. The next research of participant’s travelling time is needed in order to 
investigate the most preferred landscape and its observation places in relation with observation 
time. 
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1. Introduction	
The	perception	of	beauty	of	a	 landscape	among	professional	planners,	managers	
and	 users	 is	 sometimes	 different	 (DeLucio	 &	 Mugica,	 1994;	 Hofmann,	 Westermann,	
Kowarik,	&	Van	der	Meer,	2012).	What	 landscape	planners	 and	managers	 think	about	
interesting	places	and	objects	sometimes	different	with	user	preferences.	Therefore	the	
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study	about	user	preference	toward	landscape	they	perceive	is	important	as	input	for	le	
planning	and	management.	There	are	various	way	to	do	research	in	assessing	landscape	
preferences,	however	the	preference	assessments	result	attached	to	the	site	is	a	challenge.	
In	this	research,	we	tried	to	combine	study	about	visitors’	preference,	visitors’	photos	and	
visitors’	 tracking	 to	 obtain	 the	 landscape	 character	 that	 visitors	 perceived	 and	 its	
locations	or	trend	of	locations.		This	research	result	is	very	important	to	plan	the	future	
eco‐tourism	activities	in	Bukit	Kucing	Forest	in	order	to	avoid	inefficiency	and	error	of	
development	regarding	to	visitors	perceptions	and	behavior.	
The	 visitors’	 photos	 are	 become	 object	 investigated	 in	 this	 research.	 It	 became	
evidence	of	what	people	see	on	a	site	(Markwell,	1997)	or	witnessing	an	event	on	a	site	
(Koliska	 &	 Roberts,	 2015).	 It	 is	 assumed	 that	 what	 visitors	 captured	 on	 the	 site,	 are	
landscape	or	objects	that	visitors’	attention	into,	whether	it	 is	good	or	bad	impression.	
The	research	with	visitors’	photos	as	research	objects	is	possible	to	be	implemented	since	
the	use	of	 smartphones	with	camera	are	common	 in	 Indonesian	people	daily	 life.	This	
benefit	of	growth	of	 technology	become	answer	of	 the	constraint	of	visitors‐employed	
photography	research	at	the	past,	that	the	research	is	constrained	by	the	cost	of	providing	
camera	to	respondents	(Brian	Garrod,	2008;	MacKay	&	Couldwell,	2004).	
	The	 geo‐tagging	 and	 GPS	 technology	 are	 important	 for	 complementing	 digital	
photography	into	more	valuable,	These	technologies	that	is	used	optimally	by	(Mizuuchi,	
Son,	 Kang,	 &	 Furuya,	 2015;	 Sugimoto,	 2011)	 to	 investigate	 people	 preference	 of	 a	
landscape	they	visited.	This	method	is	implemented	in	this	research	for	obtaining	photos	
from	visitors.	What	make	differences	with	those	two	research	is	the	analysis	of	visitors’	
photos	that	in	this	research,	a	multivariate	hierarchical	cluster	analysis	is	implemented	in	
order	to	obtain	the	character	of	landscape	that	visitors	perceived	during	walking	on	the	
Bukit	Kucing	Forest.	
The	 Bukit	 kucing	 forest	 is	 selected	 as	 research	 site	 based	 on	 its	 location	 in	 the	
middle	 of	 Tanjungpinang	 city.	 The	 number	 of	 forest	 exist	 in	 the	 middle	 of	 cities	 in	
Indonesia	 is	 less	because	of	 rapid	development.	 	The	Bukit	Kucing	 forest	 is	one	of	 the	
protected	 areas	 exist	 in	 the	middle	 of	 Tanjungpinang	 city	 that	 have	 important	 role	 to	
conserve	become	a	habitat	of	various	birds,	insects	and	vegetation	in	the	city.	However	
the	city	government	of	Tanjungpinang	have	a	plan	to	create	educational	and	ecotourism	
in	Bukit	Kucing	Forest	in	the	future.	Before	the	plan	is	executed	on	the	site,	the	potential	
visitors’	preference	research	is	 implemented	as	input	for	the	ecotourism	program.	The	
objectives	of	 the	research	are	 investigate	potential	visitors’	preference	of	 landscape	of	
Bukit	Kucing	Forest,	identifying	the	character	of	landscape	that	visitors	attract	into.	
2. Material	and	Method	
The	method	is combining	the	participants	tracking,	photos	geo‐tagging	and	photo	
based	 preference.	 The	 participants	 tracking	 is	 implemented	 in	 order	 to	 analyze	
participants'	behavior	related	 to	 the	existing	 features	and	 landscape	characters	on	 the	
site.	This	result	will	be	analyzed	in	the	next	peer	review	paper.	In	this	paper,	we	tried	to	
analyze	 the	 participants	 preference	 based	 on	 the	 photos	 they	 captured	 and	 analyzed	
photos	locations	by	using	photos'	geo‐tagging	tools.	The	landscape	character	performed	
by	 each	 photos	 were	 clustered	 in	 order	 to	 identify	 the	 landscape	 character	 that	
participants	perceived	during	site	visit.		
The	participants'	preferred	landscape	were	recorded	in	the	photos	they	captured,	
implementing	 the	 visitors‐employed	photography	method	 that	was	 introduced	 for	 the	
first	time	by	Cherem	on	1970’s	(Heyman,	2012;	Oku	&	Fukamachi,	2006)	.	The	photos	that	
captured	were	used	as	evidence	of	the	view	of	landscape	that	participants	perceived	on	
the	site.	The	participants’	camera	or	smartphones	with	camera	are	used	to	capture	the	
preferred	photos.	Once	participants	walking	on	the	site,	the	GPS	logger	were	attached	to	
participants'	bags	or	trousers	in	order	to	record	actual	geo‐positions	of	each	participants.	
The	time	data	of	the	photos	captured	were	matched	with	GPS	logger	data	in	GeoSetter	
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software	from	Friedemann	Schmidt.	The	geo‐tagged	photos	then	analyzed	in	ArcGIS	 in	
order	to	analyze	the	density	of	photos	captured	points	on	the	site.	In	the	other	hand,	the	
photos	contents	of	each	photos	were	tabulated	and	analyzed	in	JMP	software	from	SAS	in	
order	to	obtain	the	hierarchical	cluster	of	the	photos'	contents	that	each	cluster	shows	the	
character	of	landscape	view	that	captured	by	participants.		
The	research	was	conducted	in	Bukit	Kucing	Forest,	Tanjungpinang	city,	Riau	Island	
Province,	Indonesia.	This	forest	is	stated	as	protected	areas	managed	by	City	Government	
of	Tanjungpinang	city	since	1987.	The	total	area	of	the	forest	is	54.4	hectare	located	in	the	
middle	 of	 Tanjungpinang	 city.	 It	 is	 a	 semi‐open	 forest	 surrounded	 by	 settlements,	 no	
fences	and	people	can	access	for	free	from	any	entrances.	Despite	on	ease	of	entering	the	
forest,	all	people	activities	in	the	forest	should	be	reported	to	forest	guard.	Visitors	who	
are	not	surrounded	citizens	usually	enter	the	forest	from	forest	guards	post	entrance.	
The	 participants	 are	 68	 university	 students	 who	 study	 in	 universities	 in	
Tanjungpinang	city	consist	of	56	Students	are	from	University	of	Maritime	of	Raja	Haji	Ali	
(Umrah	University),	 10	 Students	 are	 from	Sekolah	Tinggi	 Ilmu	 Sosial	 dan	 Ilmu	Politik	
(STISIPOL)	 Raja	 Haji	 Tanjungpinang	 and	 2	 Students	 are	 from	 Sekolah	 Tinggi	 Ilmu	
Ekonomi	 Pembangunan	 (STIEP)	 Tanjungpinang.	 This	 group	 of	 respondents	 selected	
because	 university	 students	 are	 assumed	 have	 appropriate	 knowledge	 to	 possess	
themselves	as	objectives	evaluators	of	Bukit	Kucing	 forest.	They	are	mature	enough	to	
decide	 preferred	 landscape	 features	 and	 have	 independent	 opinion	 about	 preferred	
landscape.			
The	procedure	to	participants	before	they	taking	a	walk	following	predetermined	
track	is,	"please	captured	the	preferred	landscape	sceneries	or	landscape	objects	that	you	
see	on	the	site".	The	number	of	photos	is	not	limited	in	order	to	get	the	natural	response	
from	each	participant	to	the	landscape	or	objects	they	see.	It	is	also	because	the	attractive	
places	and	features	of	the	site	were	not	predetermined	yet	by	the	Bukit	Kucing	Forest	
manager.	The	outcome	of	this	research	was	expected	by	the	manager	in	order	to	make	the	
eco‐tourism	plan	for	Bukit	Kucing	Forest.	
After	 participants	 got	 explanation	 about	 the	 research	 and	 what	 should	 they	
captured	 on	 the	 site,	 the	 participants	 started	 to	 walk	 following	 predetermined	 track	
guided	by	the	forest	guard.	The	track	is	a	loop	track	with	counter	–clockwise	direction,	It	
is	an	effort	to	avoid	participants	lost	because	in	the	forest	there	is	still	no	sign	board	and	
some	of	the	track	were	not	paved	yet.	After	finish	walking,	the	participants	back	to	the	
staring	points	near	the	forest	guard	base	camp	in	order	to	fulfill	questionnaires,	copy	the	
photos	file	to	researcher's	laptop,	give	back	the	GPS	logger	and	receive	the	survey	fee	for	
Rp.	50.000,‐.		
3. Result	
There	were	1259	photos	obtained	from	61	participants.	There	were	7	participants	
that	the	photos	cannot	be	geotagged	due	to	the	unavailability	of	metadata	of	time	and	date	
in	their	photos.	Therefore	the	photos	captured	by	7	participants	cannot	be	used	in	the	
ArcGIS	analysis	method	 in	order	 to	obtain	 its	distribution	and	density.	From	the	1259	
photos,	it	can	be	investigated	that	participants	take	pictures	in	almost	every	segment	of	
track	(Figure	1).		The	photos	mostly	captured	in	several	stops	before	the	peak	area	and	
decreased	after	the	peak	area.	The	track	length	is	2,700	m	consist	of	1,880	m	paved	track	
and	820	m	non‐paved	track	
The	 elements	 appear	 in	 each	 photo	 were	 then	 counted	 and	 tabulated	 its	
appearances.	 The	 data	 from	 analyzing	 each	 photos	were	 analyzed	 in	 the	multivariate	
hierarchical	 cluster	analysis	was	 implemented	 to	 the	photos	content.	From	the	cluster	
analysis,	 it	 was	 stated	 7	 cluster	 of	 landscape	 elements	 that	 shows	 the	 character	 of	
landscape	performed	by	each	photos	in	each	cluster.	
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Figure	1.	Point	location	of	Landscape	Elements	Captured	by	participants	
The	cluster	1	consist	of	470	photos	(Table	1).	The	cluster	1	photos	contents	mostly	
consist	of	plants	such	as	bushes	(Mean:	0.785),	trees	(Mean:	0.583),	grasses	and	weeds	
(Mean:	0.506)	and	ferns	(Mean:	0.238)	that	were	captured	near	the	paved	track.	The	small	
young	 trees	 (Mean:	0.157)	and	Melaleuca	 trees	 (Mean:	0.113)	with	dark	 color	of	bark	
sometimes	appear	in	the	photos	of	this	cluster.	The	photos’	captured	points	of	this	clusters	
mostly	 captured	 spread	 in	 the	 beginning	 of	walking	without	 specific	 concentration.	 It	
hotspot	 of	 photos'	 points	density	 can	be	 seen	 from	 the	white	 spot	 along	 the	 tracks	 in	
Figure	3.	It	shows	that	the	landscape	with	this	character	is	often	common	in	the	half	way	
of	walking	track.		
The	C1	is	near	with	Cluster	2	(C2)	which	is	consist	of	208	photos	(Table	1).	Similar	
with	C1,	 in	 the	C2,	 the	Trees	 (Mean:	0.918),	bushes	 (Mean:	0.846),	 grasses	and	weeds	
(Mean:	0.716),	drought	trees	(Mean:	0.74)	and	small	young	trees	(Mean:	0.591)	are	often	
appear	in	the	photos.	However,	the	elements	appearance	that	distinguish	the	photos	of	
C1	 and	C2	 is	 the	 increase	number	of	 appearance	of	 sky	 (Mean:	0.918)	 that	 shows	 the	
photos	mostly	captured	in	open	area,	not	look	like	in	C1	that	the	sky	usually	hidden	by	
trees	canopies.	The	C2	photos	mostly	captured	in	grassland	area	which	is	performed	by	
white	spot	 in	C2	points	density	(Figure	3).	From	this	area,	 the	other	hilly	areas	 in	this	
forest	 mostly	 captured	 by	 participants.	 Due	 to	 the	 high	 density	 of	 C2	 photos	 in	 the	
grassland	area,	the	wide	open	of	scenery	that	can	be	seen	from	this	area	is	an	interesting	
landscape	character	that	worth	to	be	optimized	for	recreation	activities	in	this	site.	
The	 Cluster	 3	 (C3)	 and	 Cluster	 4	 (C4)	 are	 near	 relationship	 in	 the	 dendogram	
(Figure	2).	The	C3	is	characterized	by	high	mean	number	of	flowers	(Mean:	0.309)	and	
sky	(Mean:	0.256)	appear	in	the	photos.	In	this	cluster,	participants	more	capture	detail	
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object	of	plants,	i.e.	flowers.		The	sky	that	often	appear	shows	that	the	flower	captured	in	
the	photos	mostly	captured	in	open	area	or	located	on	the	trees	branch	upon	human	level	
so	the	camera	direction	is	up‐angel.		Similar	with	C3,	the	photos	in	C4	are	also	consist	of	
detailed	object	with	close	angel.	However,	the	object	captured	in	C4	are	spiders	animal	
(Mean:	0.750).	However,	the	number	of	photos	in	C4	is	less	than	other	cluster	because	not	
all	participants	found	animals	and	not	all	of	them	pay	attention	to	animals	while	walking.		
	
 
Figure	2.	Hierarchical	Cluster	of	landscape	elements	based	on	participants	photos	
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Figure	3.	The	Photos'	location,	Appearance	of	Landscape	elements	and	example	photos	of	Cluster	1	–	7	
The	cluster	5	(C5)	and	Cluster	6	(C6)	are	near	relationship	in	the	dendogram	(Figure	
2).	They	 consist	of	photos	of	water‐related	 features.	The	C5	 consist	 of	 landscape	with	
water	(Mean:	0.823)	such	as	at	ditch‐drainage	corridor	and	“Batu	menangis”	rock	sites	
(0.242).	 These	 landscape	 characters	 are	 perceived	 by	 participants	 while	 they	 do	
recreation	on	the	BKF	site.	Different	with	C5,	the	photos	of	C6	are	consist	of	photos	of	
features	surround	the	water	and	ditch‐drainage	corridor.	It	is	not	more	to	the	waterbody	
because	the	water	as	object	less	appear	in	C5	but	the	trees	(Mean:	0.957),	bushes	(Mean:	
0.932)	and	grasses	and	weeds	(Mean:	0.573)	are	often	captured	in	this	cluster.	The	unique		
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Table	1.	The	Landscape	Elements	Appear	in	Photos	of	Each	Cluster
Cluster	 Count	 Elements Mean Frequency
1	 470	 Bushes	 0.785 330	
Tree	 0.583 245	
Grasses	and	weeds 0.506 213	
Dropped	dry	leaves 0.421 177	
Sky	 0.383 161	
Ferns	 0.238 100	
Paved	Track 0.196 82	
Small	young	tree 0.157 66	
Mellaleuca	tree 0.113 47	
2	 208	 Tree	 0.918 191	
Sky	 0.918 191	
Bushes	 0.846 176	
Drought	trees 0.740 154	
Grasses	and	weeds 0.716 149	
Small	young	tree 0.591 123	
Other	hill	on	far 0.260 54	
Non‐Paved	Track 0.207 43	
Eagle	nest 0.120 25	
3	 317	 Bushes	 0.432 160	
Flower	 0.309 115	
Tree	canopy 0.262 97	
Sky	 0.256 95	
Leaves	 0.252 94	
Fruit	seed	 0.240 89	
Tree	 0.202 75	
Grasses	and	weeds 0.167 62	
Bark	&	trunk 0.167 62	
Small	young	tree 0.104 39	
Dropped	dry	leaves 0.095 35	
Ferns	 0.082 30	
4	 8	 Bushes	 0.750 6	
Spider	 0.750 6	
Garbage	 0.625 5	
Dropped	dry	leaves 0.375 3	
Tree	 0.250 2	
Grasses	and	weeds 0.250 2	
Tree	canopy 0.125 1	
Ferns	 0.125 1	
Sky	 0.125 1	
5	 62	 Water	 0.823 51	
Drainage	 0.726 45	
Bushes	 0.629 39	
Tree	 0.516 32	
Grasses	and	weeds 0.484 30	
Rocks 0.242 15	
6	 117	 Tree	 0.957 112	
Bushes	 0.932 109	
Grasses	and	weeds 0.573 67	
Gazebo	 0.513 60	
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elements	appear	in	the	C6	are	gazebo	(Mean:	0.513)	and	red‐bridge	(Mean:	0.41)	located	
on	the	ditch‐drainage	corridor.	They	characterized	the	landscape	that	distinguish	them	
with	track	corridors	in	C1.							
The	cluster	C1	to	C6	are	consist	of	photos	which	are	consist	of	objects	or	features	
inside	the	BKF	site.	They	are	located	in	one	clade	of	clusters.	Different	with	C1	to	C6,	the	
Cluster	7	(C7)	consist	of	object	outside	of	BKF	site	or	it	is	called	as	borrowing	view.	The	
photos	of	C7	mostly	consist	of	Tanjungpinang	city	(Mean:	0.766)	and	seashore	side	(Mean:	
0.961)	that	can	be	seen	from	the	peak	of	the	hill	in	BKF	site.	The	existing	structure	in	this	
peak	of	 hill	 is	 a	 gazebo	 that	preferred	by	participants	 to	 stay	 as	 rest	point	 and	 taking	
pictures.	Therefore,	according	to	the	points	density	map,	the	photos	of	C7	mostly	captured	
in	this	gazebo	area. 
4. Discussion	
The	procedure	to	capture	preferred	landscape	is	a	key	of	this	research.	However,	
the	average	number	of	preferred	landscape	photos	by	each	participant	 is	high	with	21	
photos	per	person.	This	number	is	high	if	it	compare	with	other	VEP	studies,	such	as		by	
(B.	Garrod,	2008)	with	8	photos	per	person,	(Mizuuchi	et	al.,	2015)	with	16.46	photos	per	
person	and	 (MacKay	&	Couldwell,	2004)	with	13	photos	per	person	although	 it	 is	 still	
lower	than	(Sugimoto,	2011)	who	conduct	the	research	with	less	number	of	participants.	
It	shows	that	each	participants	has	desire	to	capture	landscape	they	preferred	and	it	is	
statistically	a	good	number	of	photos	to	be	analyzed	in	cluster	analysis	and	point’s	density	
analysis	in	this	VEP	research.			
There	are	various	existing	features	such	as	sceneries,	elements	and	wildlife	in	BKF	
that	need	to	be	explored	as	ecotourism	attraction.	However,	in	this	research,	we	tried	to	
identify	the	attractive	sceneries	and	elements	that	can	be	perceived	by	participants	from	
predetermined	tracks.	The	result	above	maybe	different	if	participants	allowed	to	decide	
the	tracks	that	walk.	The	predetermine	track	was	chosen	considering	there	is	no	sufficient	
direction	and	tracks	that	guarantee	the	participants’	safety	during	on‐site	observation.		
In	this	research,	the	visual	characters	of	attractive	landscape	and	elements	of	BKF	
were	identified	by	participants.	The	attractive	landscape	and	elements	were		performed	
by	 7	 photo	 clusters	 based	 on	 participants’	 self‐captured	 photos.	 In	 this	 research,	
participants	 judged	 preferred	 landscape	 views	 or	 objects	 by	 their	 self‐representation	
about	 the	 site.	 Compare	with	 other	method	 of	 landscape	 preference	 studies	 by	 using	
researcher’s	prepared	photos	as	research	subject,	this	method	give	more	opportunity	for	
participants	to	explore	more	about	view	or	objects	they	preferred.	It	is	an	effort	to	avoid	
misunderstanding	between	visitors,	i.e.	participants	with	landscape	manager	or	planner	
about	attractive	landscape	view	or	elements	that	can	be	explored	more	as	tourism	objects.		
Bridge	 0.410 48	
Dropped	dry	leaves 0.325 38	
Paved	Track 0.282 33	
Pond	 0.256 30	
Pipe	 0.214 25	
Sky	 0.205 24	
Water	 0.137 16	
7	 77	 Tree	 1.000 77	
Sky	 0.961 74	
Sea	 0.961 74	
Other	hill	on	far 0.883 68	
City	 0.766 59	
Bushes	 0.130 10	
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The	 photos	 of	 landscape	 view	 consist	 of	 composition	 of	 trees,	 bushes,	 grasses,	
weeds,	 dropped‐dry	 leaves	 and	 ferns	 in	 C1	 are	 the	most	 number	 photos	 captured	 by	
participants.	However,	the	high	number	of	photos	in	this	cluster	did	not	mean	that	this	
view	is	preferred	most	by	participants	because	of	the	distribution	of	the	photos’	points	
are	 located	 in	 almost	 all	 segments	 of	 track	 and	 less	 dense	 or	 concentration.	 It	 is	 also	
happened	to	the	clusters	which	are	consist	of	less	number	of	photos	but	concentrated	in	
one	specific	places,	i.e.	C5	which	consist	of	water	elements	photos,	C6	which	consist	of	
gazebo‐bridge	photos	and	C7	which	consist	of	city	scenery	photos	that	maybe	shows	the	
truly	participants’	preferred	views	or	objects	but	the	number	is	lower	than	C1.	This	is	the	
weakness	of	this	research	that	participants	did	not	asked	about	what	is	the	photo	that	
they	preferred	most	due	to	the	limited	of	research	time	and	file	transfer	time	on	the	site.	
However,	this	effort	can	be	solved	by	analyzing	the	participants’	time	spent	in	each	part	
of	 the	 site	 or	 track	 segments	 based	 on	GPS	 logger	 data	 by	 assuming	 the	more	 longer	
participants	 stay	 in	a	place,	 the	more	preferred	 landscape	or	object	 in	 that	place.	This	
analysis	will	be	implemented	in	the	next	research.	
5. Conclusion	
The	 photos	 captured	 by	 participants	 are	 evidence	 of	 how	 participants	 perceive	
landscape	view	or	elements	in	on‐site	observations.	As	a	forest	that	has	a	plan	to	open	for	
ecotourism	activities,	the	photos	points’	density	and	photos	contents	are	valuable	input	
for	landscape	manager.	It	is	related	to	the	space	and	features	that	should	be	optimized	in	
zoning	 phase.	 However,	 this	 research	 result	 should	 be	 continued	 with	 other	 types	 of	
participants	in	order	to	be	more	valuable	for	landscape	management	(Sugimoto,	2011).			
Although	the	high	cost	of	providing	camera	to	participants	in	VEP	research	at	the	
past	(Brian	Garrod,	2007;	MacKay	&	Couldwell,	2004)	had	been	resolved	in	this	research	
by	the	use	of	participants	camera,	this	research	still	has	a	constraint	in	budget	to	provide	
GPS	logger	for	participants’	tracking.	In	the	future,	the	use	of	GPS	logger	has	opportunity	
to	 be	 replaced	 by	 the	 growth	 of	 GPS	 technology	 in	 smartphone.	 However,	 until	 the	
research	conducted,	the	geo‐tagged	location	as	metadata	of	photos	which	are	captured	by	
using	smartphone	with	GPS	function	still	have	weakness	in	accuracy.	Therefore	the	GPS	
logger	is	still	needed	in	this	research	as	supplement	tool	of	providing	actual	participants’	
geo‐location.	Researcher	also	tried	to	use	the	tracking	application	in	smartphones	such	as	
My	 Tracks	 application.	 However,	 this	 effort	 is	 constrained	 due	 to	 the	 privacy	 of	
participants’	smartphones	to	install	a	program	to	their	smartphones.			
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